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'HWHFWLRQ6WUDWHJLHVIRU6WUXFWXUHG)ORZFKDUW
:HQ-LD*RQJ0LQJ&KHQJ4X;LDQJKX:X3HL-XQ0D
6FKRRORI&RPSXWHU6FLHQFHDQG7HFKQRORJ\+DUELQ,QVWLWXWHRI7HFKQRORJ\+DUELQ&KLQD
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JRQJZHQMLD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TXPLQJFKHQJ#FRP^:X[LDQJKXPD`#KLWHGXFQ

$EVWUDFW
$XWRPDWLF FRGH JHQHUDWLRQ IRU VWUXFWXUHG IORZFKDUW LV RI JUHDW SUDFWLFDO VLJQLILFDQFH ,W PDNHV VRIWZDUH GHYHORSPHQW
EDVHGRQ0'$0RGHO'ULYHQ$UFKLWHFWXUHEHPRUHSUDFWLFDOLQGHWDLOHGSURFHVVLQJORJLF$GHSWKILUVWVHDUFKDOJRULWKP
EDVHGRQ UHFXUVLRQ IRU LGHQWLILFDWLRQRI VWUXFWXUHG IORZFKDUW LVSURSRVHG LQSDSHU>@+RZHYHU WKHFRUUHFWQHVVKDVQRW
EHHQ ULJRURXVO\SURYHGHLWKHU WKHDXWRPDWLF LGHQWLILFDWLRQRIHUURU VWUXFWXUHKDVQRWEHHQFRQVLGHUHG ,Q WKLVSDSHUZH
YHULI\WKHFRUUHFWQHVVRIWKHDOJRULWKPEDVHGRQPDWKHPDWLFDOLQGXFWLRQDQGDGGVRPHVWUDWHJLHVIRUWKHLGHQWLILFDWLRQRI
HUURUVWUXFWXUH

3XEOLVKHGE\(OVHYLHU%9
6HOHFWLRQDQGSHHUUHYLHZXQGHUUHVSRQVLELOLW\RI,QIRUPDWLRQ(QJLQHHULQJ5HVHDUFK,QVWLWXWH

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PDWKHPDWLFDOLQGXFWLRQ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HUURUGHWHFWLRQ
,QWURGXFWLRQ
0'$EDVHGVRIWZDUHGHYHORSPHQWLGHDVKDYHDWWUDFWHGPRUHDQGPRUHDFDGHPLFDWWHQWLRQLQUHFHQW\HDUV
0'$LVDPHWKRGRORJ\DQGVWDQGDUGV\VWHPIRUVRIWZDUHGHYHORSPHQW,WFDQEHXVHGWRGULYHUWKHVRIWZDUH
V\VWHP GHYHORSPHQW WKURXJKPRGHO WUDQVIRUPDWLRQ >@ $XWRPDWLF FRGH JHQHUDWLRQEDVHG RQPRGHOV LV WKH
JRDORI0'$

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)ORZFKDUW SOD\V D YHU\ LPSRUWDQW UROH GXULQJ WKH VWDJH RI UHTXLUHPHQW DQDO\VLV RXWOLQH GHVLJQ GHWDLOHG
GHVLJQIRUVRIWZDUHGHYHORSPHQW+RZHYHUWUDGLWLRQDOO\WKHXVHRIIORZFKDUWLVMXVWOLPLWHGWRFRPPXQLFDWLRQ
GLVSOD\DQGGHVFULSWLRQ&RQYHUWLQJWKHIORZFKDUWLQWRFRGHLVRIJUHDWSUDFWLFDOVLJQLILFDQFH,WZLOOPDNHWKH
GHVLJQHUVSD\PRUHDWWHQWLRQ WR WKH ORJLFDQGIXQFWLRQDOLW\ IURPKLJKOHYHOZLWKRXWFDULQJDERXW WKH WHGLRXV
FRGH DQG DFKLHYHPRUH LQ OLQHZLWK WKHREMHFWLYHVRI WKH0'$ >@8QWLO QRZPDQ\ UHVHDUFKHVKDYHEHHQ
GRQHIRUWKHREMHFWLYHRIDXWRPDWLFFRGHJHQHUDWLRQEDVHGRQVWUXFWXUHGIORZFKDUW
$QLGHDRIFRGHJHQHUDWLRQIURPIORZFKDUWLVSURSRVHGLQSDSHU>@EDVHGRQ;0/SDUVHU7KHDOJRULWKP
ILUVWO\FRQYHUWVIORZFKDUWLQWR;0/WKHQVFDQVWKH;0/VHTXHQWLDODQGJHQHUDWHVFRGH%XWWKHSDSHUGLGQRW
GLVFXVVKRZWRLGHQWLI\WKHVHPDQWLFVRIDIORZFKDUW)RUXVHUVWKH\KDYHWRDVVXPHWKHMXGJPHQWLVDVHOHFWRU
D ORRS VWUXFWXUH ILUVWO\ ZKLFK ZLOO ORVH WKH IOH[LELOLW\ DQG FRQYHQLHQFH RI IORZFKDUW PRGHOLQJ 0DUWLQ &
&DUOLVOHSXWVIRUZDUGDPRGHOLQJDQGVLPXODWLRQV\VWHP5$3725LQSDSHU>@%XWWKLVSDSHUMXVWGHVFULEHV
WKH IXQFWLRQV RI WKH V\VWHP DQG WKH FRQYHUVLRQ DOJRULWKP LV QRW JLYHQ $ IORZFKDUW PRGHOLQJ WRRO 6)&
SURSRVHG LQ SDSHU >@ FDQEH XVHG WR JHQHUDWH FRGHV DXWRPDWLFDOO\ %XW LWV RSHUDWLRQ LV YHU\ FRPSOH[ DQG
LQFRQYHQLHQW,WVDQRWKHUJUHDWHUGUDZEDFNLVWKDWLWFDQQRWKDQGOHQHVWHGIORZFKDUW$PHWKRGRIKRZWRXVH
IORZFKDUW WR SURJUDP LV LQWURGXFHG LQ SDSHU >@ 7KH SDSHU SRLQWV RXW WKDW WKLV V\VWHP FRXOG WUDQVIRUP
IORZFKDUWLQWRFRGHV%XWWKLVSDSHUGLGQRWSURSRVHWKHVSHFLILFDOJRULWKPIRUDXWRPDWLFFRGHJHQHUDWLRQIURP
IORZFKDUW
$Q LGHQWLILFDWLRQ DOJRULWKP IRU VWUXFWXUHG IORZFKDUW LV SURSRVHG LQ SDSHU >@ %XW WKH\ RQO\ YHULI\ WKH
FRUUHFWQHVVRIWKHLGHQWLILFDWLRQDOJRULWKPE\H[KDXVWLYHYHULILFDWLRQZKLFKLVQRWULJRURXV2QWKHRWKHUKDQG
WKHRULJLQDODOJRULWKPFDQRQO\LGHQWLI\WKHFRUUHFWIORZFKDUWEXWLWGRHVQRWKLQJDERXWWKHLQFRUUHFWIORZFKDUW
,Q WKLV SDSHU ZH YHULI\ WKH FRUUHFWQHVV RI WKH DOJRULWKP EDVHG RQ PDWKHPDWLFDO LQGXFWLRQ DQG DGG VRPH
VWUDWHJLHVIRUWKHLGHQWLILFDWLRQRIHUURUVWUXFWXUH
0DWKHPDWLFDO,QGXFWLRQ
*HQHUDOL]HG0DWKHPDWLFDO,QGXFWLRQ
)RUDQDWXUDOUHOHYDQWSURSRVLWLRQ3Q
,IQ Q3QLVWUXH
$VVXPHWKDWZKHQQQ N3QLVWUXHWKHQ3QLVDOVRWUXH
&RPELQHDQG3QLVWUXHIRUDQ\QDWXUDOQXPEHU
9HULILFDWLRQRI6WUXFWXUH,GHQWLILFDWLRQ$OJRULWKP
*XDQJTXDQ=KDQJSURPRWHVWKHPDWKHPDWLFDOLQGXFWLRQVRWKDWLWFDQEHXVHGLQWKHLGHQWLILFDWLRQRIWKH
FRUUHFWQHVVRISURJUDPDOJRULWKP>@7KHSURSRVHGJHQHUDOL]HGPDWKHPDWLFDOLQGXFWLRQLVDVIROORZV
)RUDUHFXUVLYHDOJRULWKP3;DQG;LVWKHLQSXW
 :KHQ;LVWKHHDVLHVWLQSXW3[LVWUXH
 $VVXPH;LVUHODWLYHO\VLPSOHLQSXWLI3;LVWUXHWKHQZKHQ;LVUHODWLYHO\FRPSOH[LQSXW3;LV
DOVRWUXH
 &RPELQHDQG3;LVWUXHIRUDQ\LQSXW
:KHQZHYHULI\WKHDOJRULWKPRIIORZFKDUWLGHQWLILFDWLRQ;UHSUHVHQWVWKHLQIRUPDWLRQRILQSXWIORZFKDUW
7KHHDVLHVWLQSXWPHDQVWKHWKUHHEDVLFVWUXFWXUHVDQGQLQHVWUXFWXUHVRIQHVWHGZLWKHDFKRWKHUWKHUHODWLYHO\
VLPSOHLQSXWPHDQVWKDWWKHLQSXWIORZFKDUWFRQWDLQVQMXGJPHQWVDQGWKHUHODWLYHO\FRPSOH[LQSXWPHDQVWKDW
WKHLQSXWIORZFKDUWFRQWDLQVQMXGJPHQWV
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
9HULILFDWLRQRI6WUXFWXUH,GHQWLILFDWLRQ$OJRULWKP
7KHLGHQWLILFDWLRQDOJRULWKPSURSRVHGLQSDSHU>@ZLOOQRWEHVKRZQKHUH,WFDQEHVHHQWKDWWKHUHFXUVLRQ
RIDSURJUDPLVLQLWLDWHGE\WKHMXGJPHQWQRGHVRZHMXVWQHHGWRLGHQWLI\WKHMXGJPHQW

)LJXUH7KUHHEDVLFVWUXFWXUHV


)LJXUH1HVWHGRIGRZKLOH
)RUFRQYHQLHQFHZHGHILQHGDQXPEHURIYDULDEOHV6QSUHVHQWVWKHIORZFKDUWFRQWDLQLQJQMXGJPHQWV:H
QXPEHUWKHMXGJPHQWIURPWRSWRERWWRP7KHILUVWMXGJPHQWLVPDUNHGDV-WKHVHFRQGLVPDUNHGDV
-«WKHQWKMXGJPHQWLVPDUNHGDV-Q
:HILUVWYHULI\WKHDOJRULWKPLVWUXHZKHQQ )URPWKLVSRLQWWKHLQSXWIORZFKDUWFRQWDLQVRQO\RQH
MXGJPHQWFRUUHVSRQGLQJO\WKHWKUHHEDVLFVWUXFWXUHVDUHVKRZQLQILJXUH
:HXVHWKHLGHQWLILFDWLRQDOJRULWKPWRDQDO\]HWKHWKUHHEDVLFVWUXFWXUHV
7KHDQDO\VLVRI ILJXUH$LQ ILJXUHQRGH-HQWHUV >@ WKHSURJUDPH[HFXWHV >@ UHFXUVLYHQRGH.
HQWHUV>@WKHSURJUDPH[HFXWHV>@UHFXUVLYHQRGH-RU/$VVXPHQRGH-WKHQ-HQWHUV>@DWWKLVWLPH
WKHMXGJPHQW.LVLGHQWLILHGDVGRZKLOHFRQWDFW-ZLWK.UHWXUQWR>@UHFXUVLYH7KHQVNLS>@WUDYHUVH
WKHQRGHVDIWHUFRQYHUJHQFH/([HFXWLQJ/WKHQ.KDVWKHVDPHUHVXOW
6LQFHWKHH[HFXWLRQRUGHURIFRQYHUJHQFHGRHVQRWDIIHFWWKHDOJRULWKPUHVXOWZHZLOOQRORQJHUGLVFXVWKH
FRQYHUJHQFH
7KH DQDO\VLV RI ILJXUH % LQ ILJXUH  QRGH0 HQWHUV >@ WKHQ QRGH 1 HQWHUV >@ 0 HQWHUV >@ QRZ
MXGJPHQW0LVLGHQWLILHGDVZKLOHIRUWKHQUHWXUQ>@6NLS>@WUDYHUVHWKHQRGHVDIWHUFRQYHUJHQFH2
7KHDQDO\VLVRIILJXUH&LQILJXUHQRGH3HQWHUV>@4HQWHUV>@6HQWHUV>@WKHQUHWXUQWR>@5
HQWHUV>@6HQWHUV>@UHWXUQUHWXUQWR>@WKHSURJUDPH[HFXWHV>@QRZ3LVLGHQWLILHGDVVHOHFWLRQWKHQ
WUDYHUVHWKHQRGHVDIWHUFRQYHUJHQFH6
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
6RZKHQQ WKHLGHQWLILFDWLRQDOJRULWKPFDQFRUUHFWO\LGHQWLI\WKHWKUHHEDVLFVWUXFWXUHV
:KHQQ WKHUHDUHQLQHVWUXFWXUHVQHVWHGZLWKLQZKLOHGRZKLOHDQGVHOHFWLRQ
1HVWHGRIGRZKLOH7KHDQDO\VLVRIILJXUHLQILJXUH)HQWHUV>@HQWHUV>@WKHSURJUDPH[HFXWHV>
@ UHFXUVLYH) HQWHUV >@ HQWHUV >@SXVK) LQWR WKH VWDFN WKHSURJUDPH[HFXWHV >@ UHFXUVLYH
SURFHVVLQJ;RU)WKHRUGHUKDVQRHIIHFWDVVXPH)HQWHUV>@MXGJPHQW)LVLGHQWLILHGDVGRZKLOHFRQWDFW
)ZLWK)WKHUHFXUVLYHOD\HURI)SOXVUHWXUQWR>@UHFXUVLYHQRGH;HQWHUV>@SRS)IURPWKH
VWDFN FRQWDFW ) ZLWK ; UHWXUQ WR >@ UHFXUVLYH  VNLS >@ WKH SURJUDP H[HFXWHV >@ UHFXUVLYH 
SURFHVVLQJ**HQWHUV>@SXVK*LQWRVWDFNH[HFXWH>@UHFXUVLYH<HQWHUV>@SRS*FRQWDFW*ZLWK
<UHWXUQWR>@UHFXUVLYH)HQWHUV>@*LVLGHQWLILHGDVGRZKLOHFRQWDFW)ZLWK*WKHUHFXUVLYHOD\HU
RI)SOXVUHWXUQ>@UHFXUVLYHVNLS>@WUDYHUVHQRGHVDIWHU<
,WFDQEHVHHQIURPWKHSURFHVVWKDWWKHEDVLFVWUXFWXUHZLWKLQWKHGDVKHGER[LVILUVWLGHQWLILHGDVGRZKLOH
7KHDQDO\VLVRIILJXUHDQGDUHVLPLODUZLWKILJXUHLQILJXUH
1HVWHG RI ZKLOH 7KH VWUXFWXUH ZLWKLQ WKH GDVKHG ER[ LV ILUVW LGHQWLILHG $V WKH LGHQWLILFDWLRQ SURFHVV LV
VLPLODUZHMXVWJLYHWKHLGHQWLILFDWLRQSURFHVVRIILJXUHLQILJXUH
7KHDQDO\VLVRIILJXUHLQILJXUH0HQWHUV>@0HQWHUV>@0HQWHUV>@0HQWHUV>@0LV
LGHQWLILHG DV ZKLOH VNLS ; WUDYHUVH 0 0 HQWHUV >@ 0 LV LGHQWLILHG DV ZKLOH WUDYHUVH WKH QRGHV DIWHU
FRQYHUJHQFH<

)LJXUH1HVWHGRIZKLOH

)LJXUH1HVWHGRIVHOHFWLRQ
1HVWHGRIVHOHFWLRQ7KHVWUXFWXUHZLWKLQWKHGDVKHGER[LVILUVWLGHQWLILHG7KHRXWHUOD\HULVDVLQJOHSRUW
RSWLRQLHWKHLI$VWKHLGHQWLILFDWLRQSURFHVVLVVLPLODUZHMXVWJLYHWKHLGHQWLILFDWLRQSURFHVVRIILJXUHLQ
884   Wen-Jia Gong et al. /  IERI Procedia  2 ( 2012 )  880 – 887 

ILJXUH7KHDQDO\VLVRIILJXUHLQILJXUH0HQWHUV>@0HQWHUV>@0HQWHUV>@PHHW;UHWXUQ
0HQWHUV>@PHHW;UHWXUQUHWXUQWR>@HQWHUV>@0LVLGHQWLILHGDVVHOHFWLRQLIHOVH6NLS;WUDYHUVH<
UHWXUQUHWXUQWR>@0HQWHUV>@0LVLGHQWLILHGDVVHOHFWLRQLI7UDYHUVHWKHQRGHVDIWHUFRQYHUJHQFH<
6RZKHQQ WKHLGHQWLILFDWLRQDOJRULWKPFDQFRUUHFWO\LGHQWLI\WKHQLQHVWUXFWXUHV
 $VVXPLQJ WKDW ZKHQ WKH LQSXW IORZFKDUW FRQWDLQV Q MXGJPHQWV WKH LQSXW LV VQ WKH LGHQWLILFDWLRQ
DOJRULWKPFDQFRUUHFWO\ LGHQWLI\ WKH VWUXFWXUH:KDW QHHGHG WRSURYH LV WKDW WKH LGHQWLILFDWLRQDOJRULWKPFDQ
DOVR FRUUHFWO\ LGHQWLI\ WKH VWUXFWXUH ZKHQ WKH LQSXW LV VQ :H FRQVWUXFW VQ RQ WKH EDVLV RI VQ
6WUXFWXUHQUHSUHVHQWVWKHVWUXFWXUHFRQWDLQLQJQMXGJPHQWVVQFDQEHFRQVWUXFWHGLQWKUHHZD\V
7KHQHZO\DGGHGVWUXFWXUHWKDWFRQWDLQVRQHMXGJPHQWLQVHULHVZLWKWKHRULJLQDOVWUXFWXUH$VVKRZQLQ
ILJXUH$RIILJXUH

$%&
)LJXUH7KUHHNLQGVRIFRQVWUXFWVWUXFWXUHV


$%
)LJXUH7ZRVDPSOHV
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
7KHQHZO\DGGHGVWUXFWXUHWKDWFRQWDLQVRQHMXGJPHQWLVLQFOXGHGLQWKHRULJLQDOVWUXFWXUH$VVKRZQLQ
ILJXUH%RIILJXUHVQLVGLYLGHGLQWRVQNDQGVN1HZO\DGGHG6WUXFWXUHLVLQFOXGHGLQVN
7KHQHZO\DGGHGVWUXFWXUHWKDWFRQWDLQVRQHMXGJPHQWZLOOUROOEDFNWRWKHRULJLQDOVWUXFWXUH$VVKRZQ
LQILJXUH&RIILJXUHQHZO\DGGHG6WUXFWXUHUROOVEDFNWRWKHLQQHURIVQ:HSURYHWKDWWKHLGHQWLILFDWLRQ
DOJRULWKPFDQFRUUHFWO\LGHQWLI\VQDFFRUGLQJWRWKHWKUHHFRQVWUXFWZD\V
)RU WKH ILUVW ZD\ %HFDXVH 6WUXFWXUH LQ VHULHV ZLWK VQ WKHUH LV QR UHODWLRQVKLS EHWZHHQ WKH
LGHQWLILFDWLRQRI6WUXFWXUHDQGVQ7KHQHZO\DGGHG6WUXFWXUHLVRQHRIWKHWKUHHEDVLFVWUXFWXUHVVRLW
FDQEHLGHQWLILHGFRUUHFWO\$QGZHKDYHDOUHDG\DVVXPHGWKDWVQFDQEHLGHQWLILHGFRUUHFWO\%\FRPELQLQJ
VQZLWK6WUXFWXUHVQFDQEHLGHQWLILHGFRUUHFWO\LQWKLVILUVWZD\
)RUWKHVHFRQGZD\7KHLGHQWLILFDWLRQLVGLYLGHGLQWRWZRSDUWVRQHLVWKHLGHQWLILFDWLRQRIVQNWKHRWKHU
RQHLVVNDQG6WUXFWXUH,WLVREYLRXVWKDWVQNFDQEHLGHQWLILHGFRUUHFWO\VRZHMXVWSD\DWWHQWLRQWRWKH
RWKHUSDUW:HKDYHDOUHDG\NQRZQWKDWWKHLQWHUQDOVWUXFWXUHLVDOZD\VLGHQWLILHGILUVW6RZKHQLGHQWLI\LQJWKH
VWUXFWXUHRIVNDQG6WUXFWXUHWKH6WUXFWXUHLVLGHQWLILHGILUVW7KLV6WUXFWXUHLVDEDVLFVWUXFWXUHWKDW
FDQEH LGHQWLILHGFRUUHFWO\ DQG UHWXUQ VXFFHVVIXOO\$IWHU LGHQWLI\LQJ6WUXFWXUH WKH UHPDLQLQJVWUXFWXUH LV
MXVW WKH VDPH DV VQ DQGZH KDYH DOUHDG\ DVVXPHG WKDW VQ FDQEH LGHQWLILHG FRUUHFWO\ 6R VQ FDQEH
LGHQWLILHGFRUUHFWO\LQWKLVVHFRQGZD\
+HUHDUHWZRVLPSOHH[DPSOHV:KHQN WKHQHZO\DGGHG6WUXFWXUHLVLQFOXGHGLQZKLOHRUVHOHFWLRQDV
VKRZQLQILJXUH)RUWKHILJXUH$LQILJXUHZKHQWKHDOJRULWKPH[HFXWHVWR-Q-QHQWHUV>@WKHQHQWHUV
>@WKHSURJUDPH[HFXWHV>@WUDYHUVHWKHVRQVRI-QWKHQWKHQHZO\DGGHG6WUXFWXUHZLOOEHLGHQWLILHG
FRUUHFWO\LW LV D EDVLF VWUXFWXUHWKH UHPDLQLQJ VWUXFWXUH LV MXVW WKH VDPH DV VQ ZKLFK FDQ EH LGHQWLILHG
FRUUHFWO\6RVQFDQEHLGHQWLILHGFRUUHFWO\7KHILJXUH%LVVLPLODUWRILJXUH$LQILJXUH
)RUWKHWKLUGZD\$VVQLVDOUHDG\LGHQWLILHGWKHLGHQWLILFDWLRQRI-QZLOOHQWHUV>@DQG>@H[HFXWH
>@7KHQHZO\DGGHG6WUXFWXUHPD\UROOEDFNWRDMXGJPHQWRUDSURFHVVQRGH,ILWLVDSURFHVVQRGHLW
HQWHUV >@ DQG >@ DQG -QZLOOEH LGHQWLILHG DV GRZKLOH LI LW LV D MXGJPHQW LW HQWHUV >@ DQG >@ DQG
-QZLOOEHLGHQWLILHGDVGRZKLOHUHWXUQWR>@1RZDOORIWKHMXGJPHQWVDUHLGHQWLILHGFRUUHFWO\
6RVQFDQEHLGHQWLILHGFRUUHFWO\E\WKHLGHQWLILFDWLRQDOJRULWKP
,Q VXPPDU\ ZKHQ Q Q  DQG Q!  WKH DOJRULWKP FDQ LGHQWLI\ DQ\ VQ$FFRUGLQJ WR WKH SURRI RI
PDWKHPDWLFDOLQGXFWLRQWKHLGHQWLILFDWLRQDOJRULWKPFDQLGHQWLI\WKHFRUUHFWLQSXWIRUDOOW\SHRIIORZFKDUW
(UURU'HWHFWLRQ
:H KDYH SURYHG WKH DOJRULWKP FDQ LGHQWLI\ FRUUHFW LQSXW IORZFKDUWEXW WKH DOJRULWKP GRHV QRW FRQVLGHU
KRZWRGHDOZLWKHUURUVWUXFWXUHV,QRUGHUWRDYRLGWKHRFFXUUHQFHRIVXFKDVLWXDWLRQZHDGGVRPHVWUDWHJLHV
IRUWKHLGHQWLILFDWLRQRIHUURUVWUXFWXUH
7KHHUURUIORZFKDUWFDQEHGLYLGHGLQWRVHPDQWLFHUURUDQGVWUXFWXUDOHUURU
3ULPLWLYH6HPDQWLF(UURU,GHQWLILFDWLRQ
:KLOHGUDZLQJWKHIORZOLQHZHQHHGWRGHWHUPLQHZKHWKHUWKLVIORZOLQHVDWLVILHVWKHIROORZLQJUXOHV ,I
QRWVDWLVILHGLWZLOOEHQRWDOORZHGWRGUDZVXFKDOLQH
 7KHVWDUWQRGHKDVRQO\RQHFKLOGDQGWKHHQGQRGHKDVQRFKLOGUHQ
 5HWXUQ1RGHǃEUHDN1RGHDQG&RQWLQXH1RGHKDYHQRFKLOGUHQ
 7KHFKLOGUHQRISURFHVVQRGHFDQQRWEHPRUHWKDQRQH
 7KHFKLOGUHQRIFRQYHUJHQFHFDQQRWEHPRUHWKDQRQH
 7KHIDWKHURI5HWXUQ1RGHǃEUHDN1RGHǃ&RQWLQXH1RGHFDQQRWEHPRUHWKDQRQH
 7KHVWDUWQRGHKDVQRSDUHQWQRGHDQGWKHSDUHQWRIWKHHQGQRGHFDQQRWEHPRUHWKDQRQH
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0RGHO6WUXFWXUH(UURU,GHQWLILFDWLRQ
:HFDQDOVRYHULI\ WKH VWUXFWXUHRI IORZFKDUW WRVHHZKHWKHU LWPHHWV WKHEDVLF UHTXLUHPHQWRIVWUXFWXUHG
IORZFKDUW7KHW\SHRIHUURUVWUXFWXUDOLVVXPPDUL]HGDVIROORZV
 /RRSSRLQWLQJWRWKHZURQJORFDWLRQ 
,QRUGHUWRGHWHFWWKLVHUURUZHDGGVRPHFRGHVLQ>@DQG>@RIWKHRULJLQDODOJRULWKP,IWKHVRQRIWKLV
SURFHVVQRGH LV MXGJPHQWDQG WKH W\SHRI MXGJPHQW LV WKLVZKLOHIRU WKH MXGJPHQW LGHQWLILHGDVGRZKLOH LV
ZURQJ DV VKRZQ LQ ILJXUH  %HFDXVH ZKLOHIRU QHVWHG GRZKLOH VWUXFWXUH WKH ZKLOHIRU VWUXFWXUH LV ILUVW
LGHQWLILHG7KHGRZKLOHMXGJPHQWVKRXOGSRLQWWRWKHMXGJPHQWRIZKLOHIRUUDWKHUWKDQWKHLQWHUQDOQRGHV
 (UURURIMXGJPHQW¶VFKLOGUHQ
-XGJPHQWLGHQWLILHGDVZKLOHIRUDQGGRZKLOHPXVWKDYHWZRFKLOGUHQ2QHRIWKHPLVDFRQYHUJHQFH,Q
 
)LJXUH/RRSHUURU)LJXUH(UURURIMXGJPHQW¶VFKLOGUHQ)LJXUH(UURURIFKLOGUHQ¶VQXPEHU
 (UURURIFKLOGUHQ¶VQXPEHU
7KHMXGJPHQWLGHQWLILHGDVZKLOHIRUDQGGRZKLOHKDVQRPRUHWKDQWZRFKLOGUHQ)LJXUHVKRZVDVDPSOH
:HFDQDGGVRPHFRGHVLQ>>@DQG>@WRFDOFXODWHWKHQXPEHURIMXGJPHQW¶VFKLOGUHQ
7KURXJKWKHLGHQWLILFDWLRQRIVHPDQWLFHUURUVDQGVWUXFWXUDOHUURUVZHFDQDYRLGWRLGHQWLI\HUURUVWUXFWXUH
7KLVZLOOUHGXFHWKHLGHQWLILFDWLRQHUURUIURPWKHVRXUFH
&RQFOXVLRQ
,QWKLVSDSHUWKHPDLQFRQWULEXWLRQLVWKDWZHYHULI\WKHFRUUHFWQHVVRIWKHLGHQWLILFDWLRQDOJRULWKPIRU6)&
E\PDWKHPDWLFDOLQGXFWLRQDQGDGGVRPHVWUDWHJLHVIRUWKHLGHQWLILFDWLRQRIHUURUVWUXFWXUHV)RUWKHWKUHHEDVLF
VWUXFWXUHVDQGQLQHQHVWHGVWUXFWXUHVZHXVHHQXPHUDWLRQYHULILFDWLRQPHWKRG)RUWKHPRUHFRPSOH[QHVWHG
VWUXFWXUHVZHFRQVWUXFWVQRQWKHEDVLVRIVQWRYHULI\WKHDOJRULWKP7KHHUURUVWUXFWXUHFDQEHGLYLGHG
LQWRVHPDQWLFHUURUDQGVWUXFWXUDOHUURU7KURXJKWKHLGHQWLILFDWLRQRIVHPDQWLFHUURUDQGVWUXFWXUDOHUURUZH
FDQLGHQWLI\WKHLQFRUUHFWIORZFKDUWDQGORFDWHWKHHUURUSRVLWLRQ7KLVZLOOUHGXFHWKHLGHQWLILFDWLRQHUURUIURP
WKHEHJLQQLQJRI V\VWHPGHVLJQ%XWRXU VXPPDU\RIHUURU W\SH LVQRWHQRXJK LWPD\ VWLOO H[LVW VRPHHUURU
VWUXFWXUHV WKDW FDQQRW EH LGHQWLILHG :H ZLOO GR IXUWKHU UHVHDUFK LQ WKLV DUHD 7KLV SDSHU PD\ KDYH VRPH
JXLGLQJVLJQLILFDQFHLQSURYLQJUHFXUVLYHDOJRULWKP
5HIHUHQFHV
>@ ;LDQJ+X :X 0LQJ&KHQJ4XHWDO $XWRPDWLF &RQYHUVLRQ RI 6WUXFWXUHG )ORZFKDUWV LQWR 3UREOHP
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